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EKMARKS 

L Introduction , 
In response to the Office Action dated April 15, 2004, no clauns have beet, canceled, 
tended or added. Claims 1-57 remain in the application. Entry of these rernarks, and re- 
consideration of the application, is requested. 

II. Prior Art R ejections 

A tVip Office Arrinn Rejections 

In paragraphs (3)-(4) of the Office Acdon. cW 1. 18-20, 22-26, 30, 31, 33-39, 41-45, 49, 
50, and 52-57 were reject under 35 U.S.C. §103(a) a S being unpatentable over S ^ U "~ 
No. 5,351,196 (Sowar, In paragraph (5) of the Office Acdon, claims 2-17,21,27-29,32 40,4, 48, 
and 51 were rejected under 35 U.S.C. §103(a) as being unpatentable over Sowar in v>ew of Ji et 
"Machine Interpretation of CAD Data for Manufacturing Applications » ACM published September 

1997, pages 264-311 (Ji). 

Applicant's attorney respectfully traverses these rejections. 

B The-. A pplic ant Independent Claims 

Independent claims 1, 20 and 39 are generally directed to terroinating profile sweeps for 
^upkboaiesinacomputer-irnplementensohdmodel^ Claim 1 is representee, and 

comprises the steps of: 

( a ) generating a planar profile of one or more curves; 

(b) sweeping the profile along a specified path to generate a tool body; and 

(c) terminating the swept profile when the tool body interacts with a plurality of blank bodies 
to a predefined extent 

C TVift Sowar Reference 

Sowar describes an invention relating to processes for the automatic generation of numerical 
con^olCNQtoolpathsmaCAD/^ 

mechanical part, described as solid model, The process employs well-defined solid models of the 
part to be ^chined and the raw stock from which it will be machined. The volumetric dxfference 
between the stock and the part defines the material (delta volumes) that must be cut away dunng the 
actoaltnadnnmgp^ (or an expert system) can 
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i .«A»t are consistent with a manufacturing process plan, 
subdivide delta volumes into smaller volumes that arc consmen 

Tne generate NC - pa*s * - — « - -* <"» f " 

possible. 1 ooi voium volume, the material that 

rr.t=iir=.:rrJii . t 

— ^ •-"^nrrrr' 

when me NC toolpathis processed at the machine tooL The process » repeate 
volumes have been machined and the part has been manufactured 

D. TT^Ji Inference 

n deseed -chine interpretation of CAD data for ^ufeecuring "actae 
tap— of *. shape - » component *» «° **- » ~ ^""^ fa 
CAWCW conquer vision, Itcmb<! -' 1 - CAD/CAM ^ 

n ^ofc^ona 1 ^od S W. b -P»po S ed„ i ^ P o^ 0f ^ g ~-^fa 
p« having en 0neermg ^caoce <h» oaued O- -* W — 

article are to review and summarize the development oi 
restricted maimer. The purposes of this article are to review a 

search on n^chine rccopnnon of feature, 6om CAD data, to disco* ft. advantage, and potent 

L ^ Since***, wo* * A field has focused on shining tarn *. amde prnnanly 
JL to. features associated »irh the reanufactunng domain. In order - bene, understand the 

of «U based on their approach: g»ph-b..ed, syntactic pacKm recogninon.ru.eW. and 
volumetric. Within each category we have studied issues such a, the definition of features, 

droned for recognition of fatture*. the application scope, and the asaumpnons 
made, h, addition, the problem i, addressed from the perspeenve of information input reouuements 
and the adages and dotages of bandar, repesentadou, construct sohd geomecy 
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(CSG) and 2D drawings with respect to machine recognition of features are examined. Emphasi, is 
placed an the mechanisms for attacking problems associated with interact^ features. 

D Tb^j-^ T. ^nde nt Claims A rePa^h^ fWrf . fi KfifaffW 
The Applicant invention, as recited in independent claims 1. 20 and 39 is patentable over 
the references, because it contains limitadons not taught by the seferences. 

As noted in Applicant's specification, termkiating profile sweeps is a fundamental operation 

i^oUd-modelmgsyStems^ . h 

te „ninati on of a profile sweep when multiple blank bodies are involved. Specifically, not^g m the 

references teach or ^*b*^*^^^9^^^^** W * 

body interacts with a plurality of blank bodies to a predefined extent. 
On the other hand, the Office Action states the following: 

4 Claims 1,18-20, 22-26, 30, 31, 33-39, 41-45, 49, 50 and 52,57 are rejected 
under 35 U.S.C 103(a) as being unpatentable over Sowar C 5 ^ 1 ,™^ 

Claim 1, Sowar et aL discloses generating a planar profile of curves 
generating a slicing plane which is intersected with the solid modeling 
227ibe Preprinting regions that the tool may enter; col. 3. hoes 24-26 
or orbing the curve Lo profiles, coL 13, lines 9-10); sweeping 
£o*£aint cive profile) along a specified path (tool path) to generate a tool body 
Svolume- coL 14, lines 9-12), terminating the swept profile when the tool body 
LtctTS blank bod** to a'predefined extent (if all delta volumes have be.n 
Sm^ed, the process terminates, col. 14, lines 36-37); Sowar do* ; not ^teach 
*ZZSL JU however, Sowar disclose, extents - start 
ind stoo positions for slicing and control", coL 11, lmes 23-27. These Matures 
"Se P d Responding £ the step of terminating the swept F^j£ 
Wv interacts with a plurality of blank bodies to a predefined extent which disclose* 
S^ZKSci becaL Sowar teaches that "this *2"»# B 
constraint profile through the * extent of the delta volume" (col 11. lines 44-60), z 
ZTZ for a delta volurTare maintained and supplied by the vmdedymg sohd 
Sing system (coL ll.lines ^Tb^«^^^T^^ 
oTordiJryskill in the art at the time the invennon was made to ^/he^war> s 
t^7o, using -extent to stop or terminate the constraint P^V— 
interactive techniques, because it would provide a method for 
generating finishing tool paths for all or portions of delta volumes in a CAD/CAM 
enviro ame^(col,^ 

blank bodies according to Boolean selected from a group composing a joining 
(Sn)o^ellto1 y (tool volume) with ^^^"^ 
operation (cutting tool to subtract or remove) of the tool body from the blank 
bodies (coL 2, lines 60-66). 
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pto a« (tool volom., coL 14, lm« 6-U), Uas. col 11, lio» *• 

selected face (constat volumes ^ cte ^ oL u ^ 44 though coL 12, bo* 7), 
voLme which the stool must stay ^ K 9-12). 

incorporated herein. 41 ^ 5j 49, 50 and 52-57, the ratiomle prodded 

Claims 22-26, 30 31 _'^ 8 ^ ^19 is incorporated herein. 

l^oT^ 

September 1997, page* 264-311^ howeveij ji e t 

P Claim 2, Sowar et aL does not teach mansg r gg a) ^ 

seating a cellular topology gtaph of ^^2^ 270-273; %• 4); ' 
SSodies (raw stock bounded r ^^e «Uubr wptlogy graph (see secuon 
acting tool and blank B^^*^ post-processing phase to mteg£e 
4.1-2, the left column of page 278), P^ 1 ^ L^ter extraction obtains the 
resulUommeexa^^^ 

position, onentauon and *°~f^£j£^ of futures, see the left column 

'ft m ZZZZttXZ* one of ^^^Std 
1£SZ££Z~ tnade to ^ ^^«S5S -to *e tool pad, 
a method of parameter extracnon taught £y J blank 

bodies, because the advantage of a m of ^ whic h call be 

extracted features is that rt iT^lSJ^ihe bott om on the left column of page 
WinCAD/CAMeva^ 

277). Further, claims 8-10 and 13, Ji et . a* e ^ cellulaI 

3£oar decomposition on the tool body of page 271); adding 

topology graph (^decompc*^ 

teLinadon vertices to ^'fS^ of page 271 to page 272, fig. 4d); dermng 
elementary volumes, see the ^^^Sne the potential "from" and "to 
buad le graphs ^ see fig. la. pag* *7s fifr?, pag* 279). a 

termination "through step , * '^Tan output body (fig. 4^. 

g.aph whose vertices represent c ^ e f^ pt0C essmg labels (or 
* Claims 3-7, Sowar et J^Pg? ^d blank bodies («odt aoj* 

and edges of the tool (part ^> which body (coL 9, lines 28-29); 

stock models, coL 4, lines 16-19). 
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Claims 1 1 «d 1 2, Sowar « rf ^ 

propagation (attributes ^^^^0^7 mWd as ftom-faces ond to 
as a fcom-face ot to-fece J^T^S oXm'acMning operation through each 
faces (one or m«e cumng took, ^ ^ Ration type rekuve 

machining stage, see col 8, lines ju-w;, s r 

ro the bodies (delta volumes, col. 14 hnes acc0 iding to the 

CM - 14 "V' ?T£itS^5&T£ stock mS that 
Boolean operation (coL 3 hnes 42-53), a ^ o£ cells o£ ^ tool 

of claims 2, 8-10 and 13 is incmpotared heron. 

S^pJSSSi aed 11/26/03 ha« been <* «^d-d b»t *<, 

are not petsnasive. c^W* reference shows the 

Wi* ^respect to 5^«S~5J3KS ta *. Office Action. 
Prions of mde P^^ n ^,pW^ *^ eS 
Claim 1, Sowar et al *» do «^2X iSSdiiw ^ » det<u:mine 46 
sUdng plane which is ol rlay en" r, coL 3, lines 24-26 or organising 

corves -preseasons thatfce jf ^J^ ^ sweepiflg * e profile 

^ C T^SS2r^l 2 generate a «* body (a tool volume is an exact 

1 4 lines 36-37); this is done by projecting the constraint profile tnio g 

and nop poainona «br slicing and <^^^ £Se „ hen the «x,l 

c^aidced co^ondmg ^ the s^^f eL»«»hich diaclosed 

2£2Sl-d auppwb, *?3&2t£222Zt* ,l ' taes 25 

27). For tlicse reasons, the rejection of claims l-S I ate noam 
Applicant's attorney respectfully disagrees with these rejections. 
For example with regard to the limitado, "generating a planar profile of one or more 
curves » consider the description found in Sowar at the indicated locations: 
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CoUJjrj es ?4-26 factory lines . as stockj part , and delta 

T^Sd: models are classified ^^ed's veSes and features. 

volume. Attributes may also be ^^^^^famt* etc. «. 

The solid models and me f-^'J^^.SSioig process The user 

used to determine success .depths ,o£ cat ta tte SF 

inputs a machining setup and > -f^^SKoS^ d>e machining strategy, 
determines the best depths of cut from J^^-^ ^ ^ the 

Each depth of cut as used to general a ™ regions ^ the tool may 

from gouging the part 

CoLH Imffl 9-10 (nrnmllY «n«. 7-24) 0eCe ssary curves 

FwU 1 f> 12 Organize the Curves into Profiles. All uie ne«= y 

have been determined, ana me »» B i operation. First, all the curves 

profiles. The algo *hm »■ «°*< » 'J^J^HSa and store rheir 
Scouted in ^10^ 8 tojO-1 1 ^ ^ me pkc es where a 

intersection points (block 13 *f u *> For example if the curves calculated » 

cur^goesn-oma^ 

substcps 10-8 to 10-11 are in the torm o intersection 
enclosLg a valid region which, squ^e, be dHdcd into three 

points at the four corners of** J^SSS-- are discarded, leaving jan the 
segments. ^^^^S^S^- d ^ " " 
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pj^ 11 A and 11B 
fffAfrr 




INPUT CUftREMT OELTA VOU*l& 
CURRENT MACHMNS 



OEWWJKE Z EXTEMTS OP DOW 



paces nig usrr aoato 



JZ. 



SET CWSTOJUMT PPORXS 



PETEFWINEKEXTZ 
DEPTH FORSUCE 



new 



I 



ng. ha 



I 



OETEBW1NETOOL CENTER 




Ll! 



OFOAU.CUBVG 



TO CURRENT 1 OSPTrt M£D OPFSCT 



ailWEB FOR BACH ^CE-.g^ 



«SULT Bt TOOL P^AT 



I 
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r pup TOO-CeNtHR CUHVE3 ~| , 1 — / r "j 

1 CEMT^R^AW^^WECTUS 



^ /-»«» | 

FOB EAfif£ACB OFFSET 
FACE BY TOOL flAOIUS | t 
PLUS FACE THJCWlESS 
ATTWfiUT£ 



IS 



ouce face owserwrrH 



t 
i 

! I 

! I 
I I 



DfiPTWArfl OFFSET 

Hg&ucrar tool put 



l! -.I-----) 

. ■ 1 MX 

If ^JH** 



CURVES OF 

FOR EACH EDGE FWO 
fiLENOMa SURFACE 

der ksi by AMftriHB 



OMS ANOTHER 
•ffEflSECTl 


cu«vesvmH 






ORO£ft ALL CURVES AT 
(HTCRSECHOfl* POirCTBAiED 
ON DIRECTION AM) 
CUtWATUFEATFOWT 




1 ^ 1 



SURFACE WITH PLANS 
YHJKNft CENTER OF 
BALL, CURVE 



1 t 
1 I 
1 1 

! 1 
1 I 
I I 
1 ( 
I 
I 
I 

PROJECT INTERSECTION \ \ 
CJFJVCS TO CURRENTS I | 
OEPTHAKDOFTfiET I . 
RESULT PYTDQLRjlT I ' 



KABAOt tNTSttECTJQNPUW 
UBLETE CO KVBS THAT AfiE W 

ANOTHER CURVE 



3 



JOIN ALL tf WQ CUHVEs"") 



OUTPUT TOCVATH \ 



Flg.11B 



Scribed above to Sowat refer to tool ceatet euro «, *= ■ , ' iC " , "^ whttein 
K ,etdcc S ofth e a d ».oI^to P ^th e cutd» Et oo ltomm ^g«^^P-.'' 

*«ddt.vora M i S tac ! p.«sw ep .ou.Wfc™^ m ° lfe>m,1 '" ,0ck - , ... 

^ rog ^.e at oo,bo dy ;-w ta « iato p^i ! . P '-P^^ tomOMOim0tt 
co-ader the de.criotioA fo»>d to Sow* « the Wic.^ lo— 

S U 'i ? ^ TO H E ruuL VOLUME. H, -« -ft " 
tool path. 
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more curves. In AppJicanrs special-* , "blank 

„«pt out by to cutting tool during complete traversal of an NC tool path <mpg 
^fa.*.-*. eMBtol— ^^^ptptoae^the 



found in Sowar at the indicated locations: 



C2L±* 36 - 37 ^ 36 ^ 5> . „ &rnmred (i5) the process 

END' Kdl delta volumes have been removed ^J, me pw 

Tol 11 linr-i 11 frn-^y H** 36-451 .^ olw 
£ ££L 10 4 Specif V 2-D Constta^Ptoxiks. The user can optionally 
■A ^^2D«Lnt profiles (block 13-13) to farther control where 

specify one or more 2 D constram p ^ used internally in the 

the cutting tool can and cannot p 

the use. ustag rondaid interacts "^Mp"- ^ viteae- ^ foUowiag 
I?3Sm5m£S2 "DEPTH Is belowtomtaimumZeoori^^ 



l.e-> ^ 

determined in sub step iu-2. 
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fVsl. 11 r lines ?*-?7 factually lines 19-2T) 

Substep 10-2 Determine Maximum and Minimum Z-coordinates. Ihe 
maximum and minimum Z coordinate values (Z-axis aligned with tool axis direction) 
for the current delta volume are then determined (block 13-11). These 2 stents are 
needed to determine start and stop positions for slicing and control (bbcks 13-14 
through 13-21 in FIG. 11). Z extents for a delta volume are maintained and supplied 
by the underlying solid modeling system. 

The above descriptions in Sowar do not teach or suggest tempting the swept profile when 
die tool body interacts with a plurality of blank bodies to a predefined extent. Again, the operations 
in Sowar occur after a partis defined, when the part is machined from stock, whereas this limitation 
of Applicant's invention refers to the interaction between the tool body and the blank bodies to 
create the part. Instead, the delta volumes described above in Sowar refer to the material being 
removed from the stock by machining to create the part, the constraint profiles described above in 
Sowar control where the cutting tool can and cannot go, because they arc projected through the Z- 
extent of the delta volume, and the maximum and minimum Z coordinate values described above in 
Sowar determine start and stop positions for slicing and control in the delta volume. Moreover, 
Sowar refers to only a single blank body, not a plurality of blank bodies. 

Because of these differences, it is respectfully asserted that Sowar does not anticipate or 
render obvious Applicant's invention. Moreover, the various elements of Applicant's claimed 
invention together provide operational advantages over Sowar. In addition, Applicant's invention 
solves problems not recognized by Sowar. 

The Ji reference does not overcome the deficiencies of the Sowar reference. Recall that Ji 
was cited only against dependent claims 2. 8-10. 13. 21, 27-29, 32, 40. 46-48 and 51. Moreover, Ji 
does not describe Applicant's invention for handling the termination of a profile sweep when 
multiple blank bodies are involved. 

Thus, Applicant's attorney submits that independent claims 1, 20 and 39 are allowable over 

the references. 

Dependent Aim* 2-10, 22-30. and 32-40 are also submitted to be allowable over the 
references in the same manner, because they are dependent on independent claims 1, 20 and 39, 
respectively, and thus contain all the limitations of the independent claims. In addition, dependent 
daims 2-10, 22-30, and 32-40 recite additional novel elements not shown by the references. 
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III. inclusion 

In view of the above, itis submitted that th« application is now in good order for allowance 
and such allowance is respectfully solicited. Should the Examiner believe minor matters still remain that 
can be resolved in a telephone interview, the Examiner is urged to call Applicant's undersigned 
attorney. 

Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicant 

Howard Hughes Center 
6701 Center Drive West, Suite 1050 
Los Angeles, California 90045 
(310) 641-8797 




Date-. J«ne 15. 2004 B 7 : - / A Lt 7> 

J Mamfe: gjfoige H. Gates 

Reg. No.: 33,500 

GHG/ 
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